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An Experimental Study on Correlation of Compression Ignition
Condition at Cold Start with Hydrogen HCCI Engine
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Abstract >> It was found that the pure hydrogen-air pre-mixture was self-ignited at a high compression ratio without
any assisting method in room temperature, thus refuting the preconception that compression ignition of hydrogen

engine was impossible.

Therefore, in order to analyze the correlation of compression ignition condition at cold start with hydrogen HCCI
engine clearly, the possibility of compression igniting compression ratio is investigated with the change of

equivalence ratio and engine speed, experimentally.

As the results, it is confirmed that the possibility of compression-igniting compression ratio at cold start was
decreased by increasing equivalence ratio due to decreasing auto-ignition temperature. In addition, it is grasped
that the possibility of compression-igniting compression ratio at cold start is decreased around 14.9% by increasing

engine speed at same supply energy.
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Fig. 1 H; research engine with variable compression ratio
system
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Table 1 Specification of test engine

Four-stroke single cylinder CI engine

Bore - stroke 87 - 92 mm

Displacement 546.6 cc
Valve arrangement SOHC
Compression ratio e =8 ~ 47

Injection type Port fuel
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Fig. 2 Schematic diagram of experimental apparatus
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Fig. 3 Ambient pressure versus auto-ignition temperature
with hydrogen from Semenov's equation
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Fig. 5 Actual compression ratio versus engine speed for
possible compression ignition at cold start
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Fig. 6 Equivalence ratio versus engine speed for possible
compression ignition at cold start
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